Fig. S8
Cyclic CO 2 adsorption-desorption of freshly prepared PAF-26-COOMg (black), after 2 months (red) and 4 months (bule) exposure in air. Before measurement, the sample was degassed at 80 o C for 5 h. 
Q st Calculations
The Q st of CO 2 and CH 4 was calculated as a function of the gas uptake based on the adsorption isotherms at 273 K and 298 K (the isotherms and fitting parameters are shown in Fig. S9-S13 ). The data was modelled with a virial-type expression composed of parameters a i and b i according to equation 1. The isosteric heats of adsorption were calculated by fitting the parameters according to equation 2. In these two equations, p is the pressure, N the amount adsorbed, T the temperature, and R the universal gas constant, m and n determine the number of terms required to adequately describe the isotherm, a i and b i are virial coefficients. 
Selectivity Calculations
The ideal adsorption solution theory (IAST) was used to predict the binary mixture adsorption of CO 2 /N 2 and CH 4 /N 2 from the experimental pure-gas isotherms. It has been reported that IAST can accurately predict gas mixture adsorption in many nanoporous materials, including porous-organic frameworks. The single-component isotherms were fitted using a dual-site Langmuir-Freundlich equation:
Here, p is the pressure of the bulk gas at equilibrium with the adsorbed phase (kPa), q is the adsorbed amount per mass of adsorbent (mmol g over N 2 Reference 13 X zeolite 2.3-4.0 S1
Silicalite-1 1.8-3.0 S1
H-ZSM-5 3.0-3.6 S1
Activated carbon 4.0-5.5 S1 
